Effects of homoharringtonine alone and in combination with alpha interferon and cytosine arabinoside on 'in vitro' growth and induction of apoptosis in chronic myeloid leukemia and normal hematopoietic progenitors.
Homoharringtonine (HHT) is a cephalotaxine alkaloid that showed clinical efficacy in the chronic phase of chronic myeloid leukemia (Ph1+CML). As a single agent, it resulted in effectively controlling leukocytosis and in producing sporadic karyotypic conversions; its clinical use in combination with interferon (IFN-alpha) for the treatment of CML could thus be considered. In this study we evaluated the growth inhibition and the induction of apoptosis determined by HHT alone and in combination with IFN-alpha and cytosine arabinoside (Ara-C) on normal and CML (both in chronic, CML-CP and in blastic phase; CML-BP) hematopoietic progenitors. HHT is able to determine a dose-dependent cell growth inhibition; evaluation of cytotoxic activity on semisolid cultures showed an activity significantly higher on CML-CP than on normal cells (P = 0.02 for HHT 50 ng/ml and P = 0.01 for HHT 200 ng/ml). HHT exerted a synergistic effect with IFN-alpha, Ara-C and IFN-alpha + Ara-C in inhibiting CML-CP colony growth; the same activity was demonstrated by the combination of HHT with Ara-C and by the triple combination, but not by HHT + IFN-alpha, on normal myeloid progenitors. The triple combination only was able to exert a synergistic effect in CML-BP. The induction of apoptosis resulted HHT dose-dependent in CML-CP and normals; at higher drug concentrations (100-200-1000 ng/ml), HHT induced a significant increase of apoptotic cells (for normals: P = 0.04, P = 0.02 and P = 0.04; for CML-CP: P = 0.01, P = 0.01 and P = 0.04, respectively); no significant changes were observed in CML-BP. In conclusion, the differences in cytotoxic effect and apoptosis induction observed, depending on the various phases of CML, add experimental evidence to the different clinical results between the chronic phase, where the clone is responsive to HHT, and the acute phase, where the drug is ineffective. The in vitro synergism of HHT with Ara-C and IFN-alpha in CML-CP suggests further evaluation in the clinical setting.